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ABSTRACT: 

PURPOSE: To provide a plastic recording medium sheet in which rewriting and 
erasing of characters or picture information can be repeatedly available, 
information can be recorded with high accuracy, the medium has good 
preservability and transparency so that it can be used for a display or an OHP 
sheet, and which has a memorizing property so that information recorded in the 
medium can be preserved for a long period. 

CONSTITUTION: The recording medium sheet 1 consists of a light modulating 
member 47 such as a composite film of a polymer material and a low mol.wt. 
liquid crystal or a composite film of a polymer liquid crystal and a low 
mol.wt. liquid crystal. This sheet 1 is passed between rolls 12a, 12b 
connected to an intializing power source 9 so that the sheet is initialized, 
namely, made to be in a light-transmitting state. Then, the sheet is passed 
between a transfer roller 7 and a drum on which a charge pattern Q 
corresponding to characters or picture information is formed so that voltage V 
corresponding to the picture information is given to the recording medium sheet 
1. Thus, the orientation of liquid crystal molecules is changed according to 
the characters or picture information to write the information. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed description] 
[0001] 

[Field of the Invention] this invention relates to the image recording equipment using the record-medium 

film which can rewrite image information. 

[0002] 

[Prior art] There is a display using liquid crystal etc. as a recording device in which the present rewriting 
is possible. 

[0003] The so-called display which displays on the display using liquid crystal by impressing the voltage 
corresponding to a character or image information between two electrodes using the liquid crystal panel 
which enclosed liquid crystal between the glass substrates of the couple in which the matrix electrode was 
formed, The voltage is impressed to the both sides of the laminating configuration of liquid crystal and 
photoconduction layer material, and there is the so-called liquid crystal light valve write-in [ optical ] 
which writes a character and image information in a liquid crystal layer by writing in this and irradiating 
an optical pattern. Although it is with features, in order [ which is referred to as that the former can 
display an animation ] to use an electrode, a definition is at most ten [/mm ]. On the other hand, although 
the latter is a still picture, since they are written in directly, using a character and a picture image as an 
optical pattern, a very high definition record can be performed. Since the structure of the former liquid 
crystal display is known well, it is omitted, and it shows the configuration of the latter liquid crystal light 
valve write-in [ optical ] to drawing 8 . A record medium is sandwiched by the substrates 44a and 44b in 
which transparent electrodes 45a and 45b were formed, the laminating of the photoconduction layer 
material 46 and the light modulation layer material 47 « a configuration ~ By impressing the voltage 50 
to inter-electrode and irradiating the optical pattern (write-in light) 48 corresponding to recording 
information The voltage pattern corresponding to recording information is given to light modulation layer 
material, image information is written in, and the method of reading image information is proposed by 
irradiating the read-out light 49 to this. 

[0004] One is a publication number 3-209433. It is the technique indicated in the number official report, 
and a ferroelectric liquid crystal constituent is used as amorphous photo-conductor and light modulation 
layer material 47 as photoconduction layer material 46. Although not illustrated, the orientation layer is 
formed between the front face of transparent-electrode 45a, and the photoconduction layer material 46 
and the light modulation layer material 47. 

[0005] What sandwiched such a laminated material by the glass substrate of two sheets is used, one [ 
another ] ~ publication number 3-204658 the technique indicated in the number official report - it is — 
structural ~ publication number 3-209433 a number the same — the laminating of photoconduction 
layer material and light modulation layer material ~ a configuration ~ although it is a sandwiches thing in 
the substrate which formed the electrode for the record medium, the macromolecule-LC-memory layer is 
used as light modulation layer material 47, and the points which do not need an orientation layer differ 
[0006] Anyway, it is the integral construction which consists of four layers of an electrode (substrate) / 
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photoconduction layer material / light modulation layer material / electrode (substrate). 
[0007] 

[Object of the Invention] In a liquid crystal light valve write-in [ optical ], it is the structure which 
sandwiched the record medium which consists of a laminating configuration of photoconduction layer 
material and light modulation layer material by the substrate in which the electrode was formed, and there 
are the following problems. 

[0008] (1) an electrode — since it becomes the four layer integral construction of a substrate / 
photoconduction layer material / light modulation layer material / electrode substrate, it becomes the 
same as that of a flat display structurally, and the handling nature in the paper feeling made into the 
purpose is not obtained 

[0009] (2) even if a super-thin shape is realizable in a semiconductor process in the future — an electrode 
— since it becomes four layer structures of a substrate / photoconduction layer material / light modulation 
layer material / electrode substrate, it becomes cost quantity 

[0010] (3) As photoconduction layer material, although there are organic systems, such as inorganic 
systems, such as Se and a-Si, and OPC, if a photo conductor is **ed by light for a long period of time, 
generally a .sensitization property will deteriorate by optica! lassitude. 

[001 1] For this reason, in order to use it repeatedly, it is necessary to save the record medium which 
wrote in image information in a dark place, and is user-unfriendly. 

[0012] (4) It is necessary to form a transparent electrode in both sides of the laminating bipolar 
membrane of photoconduction layer material and light modulation layer material by vacuum evaporationo 
etc. In this case, the laminating bipolar membrane of photoconduction layer material and light modulation 
layer material needs insulating to be secured, and it cannot use organic photo conductors, such as OPC 
which a pinhole tends to produce. 

[0013] (5) In order to carry out image formation of the high definition optical pattern to a record 
medium, it is necessary to secure the distance of exposure systems, such as a record medium and a lens, 
uniformly. 

[0014] (6) Since a record medium is the laminating configuration of photoconduction layer material and 
light modulation layer material, there are problems, such as sublation of an interface, and it is inferior to 
flexible nature. 

[0015] in the above, it stated - as - a record medium - an electrode ~ although it is the four layer 
integral construction of a substrate / photoconduction layer material / light modulation layer material / 
electrode substrate, there are many problems of a reason 

[0016] Although both a liquid crystal display and a liquid crystal light valve write-in [ optical ] are the 
recording devices in which rewriting of a character or image information and a deletion are possible, it 
does not have the paper feeling which is the output of a printer. 

[0017] The purpose of this invention is to offer the record medium in which a rewriting deletion is 
possible while it offers the recording device which can record the information on paper, when the medium 
in which a rewriting deletion of image information is possible, and paper are used together, an 
information is recorded to the medium in which a rewriting deletion is possible temporarily and it leaves it 
as a record. 
[0018] 

[The means for solving a technical problem] A means to generate the voltage pattern corresponding to 
the character and image information which should be recorded in this invention {the optical pattern 
irradiation section (write-in light source) corresponding to photoconduction layer material and recording 
information}, It considered as the configuration which made the base substrate the 
macromolecule-LC-memory layer which has the light modulation component which is the record medium 
which receives a voltage pattern, and a means to eliminate the information already recorded by the light 
modulation component, and uses the aforementioned record medium only as a light modulation 
component, and has flexible nature. The recording device was taken as the recording device configuration 
of one apparatus which can eliminate the information recorded to the light modulation component using 
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the aforementioned photo conductor drum etc. while it switched and recorded a means to usually form a 
toner picture image in a general form record, and the record means to the record medium using the 
aforementioned light modulation component, according to the modality of recording paper using the 
same photoconductor drum or the sensitization belt. 
[0019] 

[Operation] When using electrophotographic technology as a means to generate the charge pattern 
corresponding to recording information, by the above-mentioned configuration, it is the thickness of 
0.1mm. By contacting the record medium which made the macromolecule-LC-memory layer of a grade 
the base substrate to the photo conductor drum of electrostatic-recording equipments, such as LBP, can 
give a charge pattern on the surface of a record medium, the electric field are made to be able to impress 
to a record medium, and image information can be recorded. 

[0020] Moreover, by impressing a deletion voltage, it initializes and a new character and new image 
information can be written in again. Furthermore, it could keep on record also on the common recording 
paper, the record status could be switched and recorded if needed, and surprising ceresin equipment was 
realized to versatility. 
[0021] 

[Example] First, the important section of this invention is explained briefly. 

[0022] The record operation using a macromolecule-LC-memory layer (self-hold type liquid crystal film) 
and this is explained. There are the following two kinds as a macromolecule-LC-memory layer. 
[0023] (a) Bipolar membrane which distributed low-molecular liquid crystal in polymeric materials (b) 
Bipolar-membrane drawing 9 which distributed low-molecular liquid crystal in the polymer-liquid-crystal 
material is drawing showing the structure of the above-mentioned macromolecule-liquid crystal bipolar 
membrane 47. The low-molecular-liquid-crystal material 15 is distributed in the macromolecule matrix 
14. As a macromolecule matrix 14, there are polymeric materials and a polymer-liquid-crystal material, 
and the typical material is shown in Table 1. 
[0024] 
[Table 1] 
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[0025] Schiff-base system ferroelectric liquid crystal DOBAMBC shown in Table 1 If low-molecular 
liquid crystal, such as an ester system ferroelectric liquid crystal, and polymeric materials, such as PVC, 
are blended and this is cast on the water surface, the super-thin film whose thickness by which liquid 
crystal was distributed in polymeric materials is about lOnm will be obtained. The laminating of two or 
more this is carried out, and a bipolar membrane 47 is obtained. 

[0026] Drawing 10 shows the record principle using the bipolar membrane 47 which distributed liquid 
crystal in polymeric materials. A bipolar membrane 47 is sandwiched by electrode 45a and electrode 45b. 
When drawing 10 (a) impresses a right voltage, drawing 10 (b) shows the case where a negative voltage 
is impressed. Since a ferroelectric liquid crystal has a spontaneous polarization, it changes the array status 
of a molecule by the polarity of a voltage. If the array status of the liquid crystal molecule at the time of 
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impressing the first status and a negative voltage for the array status of the liquid crystal molecule at the 
time of impressing a right voltage is made into the second status, two status of transparency of the light 
of the light source 13 and a cutoff can be acquired by the polarity of a voltage by arranging two 
polarizing plates 1 la and 1 lb which are in the crossed Nicol status at the both sides of a bipolar 
membrane 47. By arrangement of a polarizing plate, although each can choose two status of this light, it 
considers the case where a light transmission and a negative voltage are impressed for the case where a 
right voltage is impressed as an optical cutoff here. 

[0027] Thus, direct current voltage (or electric field) can be impressed to the bipolar membrane by which 
the low-molecular liquid crystal which shows a ferroelectricity in polymeric materials was distributed, and 
two status of transparency of light and a cutoff can be acquired by the polarity (in the case of the electric 
field, it is the sense). What is necessary is just to impress the direct current voltage which is some dozens 
V, when the thickness of a bipolar membrane is generally 10 micrometers. 

[0028] In addition, a light transmission and an optical cut off state are held stably, and after a voltage or 
electric-field elimination has a memory effect. 

[0029] A bipolar membrane 47 can be built by mixture of the polymer-liquid-crystal material shown in 
Table 1 7 and a low-molecukr-liquid-c^stal material. The record principle which used this bipolar 
membrane 47 for drawing 11 is shown. A bipolar membrane 47 is sandwiched by electrode 45a and 
electrode 45b, and a voltage is impressed between two electrodes. When drawing 1 1 (a) impresses 
high-frequency voltage Hz [ some dozens of] or more, drawing 1 1 (b) shows the case where the low 
frequency voltage of several Hz is impressed. 

[0030] Since ionic conduction arises when the low frequency voltage of several Hz or direct current 
voltage is impressed, since [ which are strongly scattered about in light ] it becomes like (the third status), 
the permeability of the bipolar membrane 1 of the light of the light source 13 falls sharply by the turbulent 
flow of the principal chain of a polymer-liquid-crystal molecule. On the other hand, when high-frequency 
voltage Hz [ some dozens of] or more is impressed, a liquid crystal molecule will be in the homeotropic 
orientation status (the fourth status), and high permeability is obtained. 

[0031] When 50CBs are mixed as PMPPS of Table 1, and a low-molecular-liquid-crystal material as a 
polymer-liquid-crystal material, a compounding ratio shows an induction smectic phase in the field of 80 / 
20 - 20/80 (mol %). The response time is set to 10ms when the voltage of what was mixed by 50/50 (mol 
%) of ratios is 50 V. 

[0032] 0. 01Hz In a light transmittance, a light transmittance becomes 98% by 1kHz voltage impression 
3% by voltage impression. In addition, in this material configuration, light scattering and the 
light-transmission status are held stably, and after a voltage or electric-field elimination has a memory 
effect, 

[0033] Thus, in the case of the bipolar membrane of low-molecular liquid crystal and a 
polymer-liquid-crystal material, the record display modes in the case of the bipolar membrane of the 
low-molecular liquid crystal and polymeric materials which were shown in drawing 10 differ, and a 
polarizing plate is not needed for it. 

[0034] As mentioned above, by impressing the voltage or electric field of low frequency (direct current) 
shows that the optical cutoff (light scattering) status is acquired from drawing 10 and drawing 11 . 
[0035] Drawing 12 is drawing showing the main point of this invention, is contacted to electrode 39b 
which made grounding potential one side of the field of a bipolar membrane 47, and gives a charge 
pattern to another field. 

[0036] If electrostatic capacity of Q (a coulomb / cm2) and the bipolar membrane 47 is set to C (a farad / 
cm2) for the amount of charges, voltage V impressed to a bipolar membrane 47 will serve as Q/C. In 
addition, if bias voltage Vb is given to electrode 45b, the voltage of (Q/C-Vb) will be impressed to a 
bipolar membrane 1. 

[0037] (a) When drawing gives a plus charge, (b) view shows the case where a minus charge is given. 
[0038] Formation of the charge pattern corresponding to a character or image information can use the 
electrophotographic technology used by the LASER beam printer (LBP) etc. That is, irradiate the optical 
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pattern corresponding to a character and image information by the laser beam at the electrified photo 
conductor drum lifting, form a high definition **** latent image in a drum lifting, the toner charged in 
this is made to adhere, and a toner picture image is built with LBP. However, by pressing the 
above-mentioned complex 47 against the photo conductor drum on which the **** latent image was 
formed not using a developer, the charge pattern corresponding to image information can be given to 
complex 47 on a front face, and high definition image information can be written in complex 47 in the 
type of the optical cutoff (light scattering) status by this here. 

[0039] What is necessary is just to impress the charge or voltage of reversed polarity to the field of 
complex 47, in eliminating the written-in image information. 

[0040] Example 1 drawing 1 is drawing explaining the example 1 of this invention. Drawing 1 (a) shows 
a recording device and drawing 1 (b) shows the configuration of a record medium. 
[0041] OPC photo conductor layer 3 is applied to the front face of the glass-tube drum 2 on which the 
transparent electrode was formed in the front face in drawing 1 (a). The exposure section 4 which 
irradiates an optical pattern based on the data from a character and the source 10 of image information is 
built in in the drum. A minus charge is given the front face of OPC photo conductor layer 3 with the 

vv/i ViiU ■WAW^'W iv-'V*.! VilWi glllg r VUUVi w ? UtlU WJ- IUV V/Vp^UUl V UVVUUll I, AA Ull V/L>fclVM* |/Ukl.Vl 11. XkJ 11 1 MWlUkVU^ HIV 

charge pattern corresponding to a character or image information will be formed in a drum lifting. 6 is 
****** (**** lamp). 1 is a record-medium sheet, and the configuration forms the protection layers 16a 
and 16b in the both sides of the light modulation components 47, such as a bipolar membrane of 
polymeric materials 14 and low-molecular liquid crystal 15, and a bipolar membrane of a polymer liquid 
crystal 14 and low-molecular liquid crystal 15, as shown in drawing 1 (b). It is better to prepare a 
protection layer practically, fundamentally, in order to prevent prevention of a mechanical damage, and a 
degradation of the liquid crystal bipolar membrane by moisture absorption, although light modulation 
component 47 independent one was sufficient. In addition, you may laminate the good plastics film of the 
transparency of a polyester film etc. as a protection layer. What is necessary is for 16b not to be 
transparent since it uses the dispersion mode as a record-medium sheet in using the bipolar membrane of 
a polymer liquid crystal and low-molecular liquid crystal, and just to carry out the coat of the white 
coating etc. to the front face of 16b which is the display side of the record-medium sheet 1, and an 
opposite side. 

[0042] The record-medium sheet 1 passes through between the rolls 12a and 12b to which the 
initialization power 9 was connected. When the record-medium sheet 1 is the bipolar membrane of 
polymeric materials 14 and low-molecular liquid crystal 15 and a plus voltage and the record-medium 
sheet 1 are the bipolar membranes of a polymer liquid crystal 14 and low-molecular liquid crystal 15 at 
this time, a deletion, i.e., an initialization of a record-medium sheet, is performed for written-in the 
character and image information by impressing high-frequency voltage to the record-medium sheet 1. 
Optically, it will be in the light-transmission status. Then, if it passes through between the imprint rollers 
7 in the drum formed in the charge pattern Q front face corresponding to a character or image 
information, and grounding potential, voltage V (=Q/C) corresponding to image information will be given 
to the record-medium sheet 1, the array status of a liquid crystal molecule will change and the place with 
a charge will be in an optical cut off state (dark status). This status is held, unless the voltage of reversed 
polarity is impressed, since liquid crystal is a ferroelectric liquid crystal with memory nature. Thickness of 
10 micrometers and the protection layer 16 will be set to 90 micrometers for the thickness of the bipolar 
membrane 47 of polymeric materials and low-molecular liquid crystal, and the surface potential of a 
photo conductor layer will be impressed to the voltage of abbreviation 5 0-70 V by 700V, then the bipolar 
membrane 47. 

[0043] In addition, after recording a character and image information, for electric shock prevention, 
between roll 8a for **** and 8b may be passed for the record-medium sheet 1, and a charge may be 
removed. 

[0044] As an output stacker of the sheet kept [ information ] on record, 17 and 18 are prepared, and it is 
an output changeover switch, and is all selectable. Although the polarizing plate is unnecessary when the 
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record-medium sheet 1 is the bipolar membrane of a polymer liquid crystal and low-molecular liquid 
crystal, the polarizing plate is required when the record-medium sheet 1 is the bipolar membrane of 
polymeric materials and low-molecular liquid crystal. When the bipolar membrane of polymeric materials 
and low-molecular liquid crystal is used as a record-medium sheet 1, it enables it to visualize especially 
the output stacker 18 immediately, it forms two polarizing plates 11a and 1 lb which are in the crossed 
Nicol status at the both sides of transparent opening, and arranges the light source 13 for a lighting back 
further. In addition, although this example showed the case where the exposure section 4 was built in in a 
drum, using a transparent photo conductor as a photo conductor drum, it cannot be overemphasized that 
the same effect can be acquired also by the conventional formula which prepares inorganic and an organic 
photo conductor layer in the front face of an aluminum drum, and arranges the exposure sections, such as 
a laser-beam study system and Light Emitting Diode, outside. 

[0045] The record-medium sheet outputted to the stacker 17 can be visualized by inserting between two 
polarizing plates (sheet) 11a and 1 lb in the crossed Nicol status, as shown in drawing 5 . 34 is the file 
which consists of two polarizing plates (sheet) 1 la and 1 lb, and has formed the static electricity 
occurrence prevention layer 35 in the field of the polarizing plate (sheet) of the side which contacts a 
record-medium sheet so that recording information may not be confused by trihoeleGtrifiGation at the time 
of a record-medium sheet insertion. 

[0046] In addition, the protection layers 16a and 16b of drawing 1 (b) are polarization films, and if the 
polarization shaft of 16a and 16b will be made to be in the crossed Nicol status mutually, a file like 34 
will become unnecessary, this example ~ like — low-molecular liquid crystal ~ the inside of polymeric 
materials -- or low-molecular-liquid-crystal containment both sides are constituted from a protective coat 
etc. in the shape of a sheet in a polymer liquid crystal, the record medium in which a record deletion is 
possible can be realized, and it is effective in not using the useless recording paper 
[0047] Example 2 drawing 2 is drawing explaining another example 2. 

[0048] In the example 1, although the record medium was a sheet-like, by making it the shape of a belt, it 
can write in continuously and the display which eliminates can be realized. Moreover, the information 
written in even if it turned off power, since there was memory nature can be held. 19 is a belt-like record 
medium and can use the bipolar membrane with the low-molecular liquid crystal which has the bipolar 
membrane, the polymeric materials, and the ferroelectricity with the low-molecular liquid crystal which 
has the polymer-liquid-crystal material shown in Table 1, and a ferroelectricity. 
[0049] The record-medium belt 19 passes through between the rollers 12a and 12b to which the 
initialization power 9 was connected. When the record-medium belt 19 is the bipolar membrane of 
polymeric materials and low-molecular liquid crystal at this time, by impressing high-frequency voltage to 
roller 12b at roller 12b, when the record-medium belt 19 is the bipolar membrane of a polymer liquid 
crystal and low-molecular liquid crystal about a plus voltage, it will be in the light-transmission status and 
the character and image information which have already been recorded are eliminated. That is, it is 
initialized. 

[0050] Then, it passes through between the drum on which charge pattern Q corresponding to a 
character or image information was formed, and the imprint rollers 7, and a distribution of voltage V 
(=Q/C) corresponding to image information is given to the record-medium belt 19, the array status of a 
liquid crystal molecule will change and the place with a charge will be in an optical cut off state (dark 
status). If it comes to the place this field of whose is the flat light source 13, the character and image 
information which were written in will be visualized as a display. 

[0051] In addition, when the record-medium belt 19 is the bipolar membrane of polymeric materials and 
low-molecular liquid crystal, polarizing plates 11a and 1 lb are formed in the position corresponding to 
the flat light source 13 so that a belt 19 may be inserted. 

[0052] A continuity display will be attained, if a belt 19 is turned and the writing and deletion of image 
information are performed continuously. In addition, this status is held even if it turns off power unless 
the voltage of reversed polarity is impressed, since low-molecular liquid crystal is a ferroelectric liquid 
crystal with memory nature. 
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[0053] In addition, although the example showed the case where the exposure section 4 was built in in a 
drum, using a transparent photo conductor as a photo conductor drum, it cannot be overemphasized that 
the same effect can be acquired also by the conventional formula which prepares inorganic and an organic 
photo conductor layer in the front face of an aluminum drum, and arranges the exposure sections, such as 
a laser-beam study system and Light Emitting Diode, outside. 

[0054] Since the record-medium belt 19 can be manufactured by the same manufacture technique as a 
common plastics film, its width of face is [ the double-width thing of AO size ] usable. Moreover, in the 
electro static plotter, the double-width **** print head of AO size is used, therefore - if this 
double- width **** print head is used - the super-[ 50 dots //mm ] high one - a big screen display of AO 
minute size is attained A merit is large if it applies to the public notice plotting board using a static image. 

[0055] Moreover, a belt-like light modulation component is the bipolar membrane which distributed 
liquid crystal in polymeric materials, or the bipolar membrane which distributed low-molecular liquid 
crystal in the polymer-liquid-crystal material, and the color display of it becomes possible by mixing 
dichroism coloring matter into liquid crystal. 

[0056] Furthermore, a multicolor display is also attained by piling up two or more belt-like light 
modulation components which mixed the dichroism coloring matter with which **** is different, 
respectively into liquid crystal. 

[0057] Example 3 drawing 3 is drawing showing another example of this invention. Although the 
example 1 was a printer and the example 2 was the application to a display, an example 3 shows the 
application to a copying machine. The photo conductor belt 20 is uniformly charged with the 
corona-electrical-charging vessel 5. As for the manuscript with which 23 is copied, the movable carriage 
to which 22 moves a manuscript, and 21, the exposure light sources, such as a fluorescent lamp and a 
halogen lamp, and 24 are selfoc lenses, the photo conductor belt 20 receives the reflected light from a 
manuscript 23, and charge pattern Q corresponding to the character and image information of a 
manuscript is formed on a photo conductor belt. 

[0058] 1 is a record-medium sheet and is light modulation components, such as a bipolar membrane of 
polymeric materials and low-molecular liquid crystal, and a bipolar membrane of a polymer liquid crystal 
and low-molecular liquid crystal. 

[0059] The record-medium sheet 1 passes through between the rolls 12a and 12b to which the 
initialization power 9 was connected. When the record-medium sheet 1 is the bipolar membrane of 
polymeric materials and low-molecular liquid crystal and a plus voltage and the record-medium sheet 1 
are the bipolar membranes of a polymer liquid crystal and low-molecular liquid crystal at this time, it is 
carried out to an initialization, i.e., the light-transmission status, by impressing high-frequency voltage to 
the record-medium sheet 1. Then, it passes through between the photo conductor belt with which the 
charge pattern corresponding to a character or image information was formed, and imprint roller 7a, and 
voltage V (=Q/C) corresponding to a character or image information is given to the record-medium sheet 
1, the array status of a liquid crystal molecule will change and the place with a charge will be in an optical 
cut off state (dark status). Here, C is the electrostatic capacity of a record-medium sheet. This status is 
held, unless the voltage of reversed polarity is impressed, since liquid crystal is a ferroelectric liquid 
crystal with memory nature. 

[0060] The record-medium sheet with which a character and image information were recorded can be 
used for a presentation using an over head projector (OHP). 

[0061] Example 4 drawing 4 is drawing showing another example of this invention. With 
electrostatic-recording equipments, such as the conventional LBP, the charge pattern corresponding to a 
character or image information is formed on a photo conductor, a toner is made to adhere on a photo 
conductor, the toner image corresponding to the charge pattern is made from the development section, 
and this is imprinted in a form. In this invention, the hopper 25 which stored the imprinted material 27 
(form) which imprints a toner image, and the hopper 26 which stored the initialized record-medium sheet 
1 (the bipolar membrane of polymeric materials and low-molecular liquid crystal and bipolar membrane of 
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a polymer liquid crystal and low-molecular liquid crystal) are formed. 

[0062] Moreover, a retract device (not shown) and the development bias voltage adjustment device 29 
are formed in a developing machine 28. When the signal from information processors, such as a 
computer, performs selection of hoppers 25 and 26 and it chooses the record-medium sheet 1, a 
developing machine 28 may be retracted from a photo conductor drum, and you may impress a reverse 
bias further so that a toner may not adhere development bias voltage to a photo conductor front face. 
Imprint power 30 connected to the imprint roller 7 is made into grounding potential. 
[0063] The photo conductor drum 2 on which the optical pattern corresponding to a character or image 
information was irradiated by the photo conductor drum lifting, and charge pattern Q was formed in the 
front face of the exposure section 14, The record-medium sheet 1 passes through between the imprint 
rollers 7, voltage V (=Q/C) corresponding to a character or image information is given to the 
record-medium sheet 1, the array status of a liquid crystal molecule will change, the place with a charge 
will be in an optical cut off state (dark status), and a character and image information are recorded by the 
record-medium sheet 1. This status is held, unless the voltage of reversed polarity is impressed, since 
liquid crystal is a ferroelectric liquid crystal with memory nature. A record-medium sheet [ finishing / a 
record ] may be aotputted to the output stacker 17, and may be delivered to the stacker 18 with which 
the flat light source 13 was formed back. In this case, the recorded information can be seen in display. In 
addition, when the record-medium sheet 1 is the bipolar membrane of polymeric materials and 
low-molecular liquid crystal, it is good to form two polarizing plates 11a and 1 lb in the crossed Nicol 
status in a stacker 18. 

[0064] On the other hand, in choosing a hopper 25, a retract of a developing machine 28 is canceled, and 
let development bias voltage be a forward bias voltage further so that a toner may adhere to a photo 
conductor front face. Moreover, the imprint voltage of the charge of a toner and reversed polarity is 
impressed to the imprint power 30 connected to the imprint roller 7. Thereby, the toner image 
corresponding to the character and image information which were formed in the photo conductor drum 
lifting is imprinted by the imprinted material 27. Then, by passing the fixing machine 3 1, a toner fixes on 
the front face of the imprinted material 27, and is outputted to a stacker 33. 

[0065] If it is made such an equipment configuration, it will keep on record first on the record-medium 
sheet 1 in which rewriting and a deletion are possible, and this will be outputted to the stacker 18 which 
has a display value monitor, after checking the content of a record, if satisfactory, operation of changing 
to the imprinted material 27 and printing formally is attained, and the futility of imprinted material (form) 
can be lost. 

[0066] In example 5 examples 1-4, although the information on a record-medium sheet is written in by 
giving this charge pattern to a record-medium sheet, as it applies electrophotographic technology, it 
builds the charge pattern corresponding to a character or image information on a photo conductor, and 
this example is shown in drawing 6 , an information is written in by giving a charge directly to a 
record-medium sheet using the ion print head which generates the charge pattern corresponding to a 
character or image information. The technique of eliminating the information in which drawing 6 (b) was. 
written, and drawing 6 (a) show how to newly write in an information. An ion print head is already 
well-known technique (USP4538163). The corona charge style (here minus charge) generated on the 
corona wire 37 of the corona-electrical-charging machine 5 is controlled by the pulse- voltage group 
impressed to the smile electrode group which constitutes a modulating electrode 38, and the charge 
pattern corresponding to a character or image information is generated. A control pulse voltage is 
generated by the pulse-voltage generation source 39 connected to the source 10 of image information. In 
drawing, 42 is the movable carriage set to grounding potential, and uses the complex film 41 by which the 
transparent-electrode layer 40 was formed in the rear face of the record-medium sheet 1 of vacuum 
evaporationo etc. The electrode layer 40 was formed for improving an electric contact of a 
record-medium sheet and the movable carriage 32. The voltage impressed to a corona wire is changed to 
plus power and minus power with the change terminal 36. 

(a) In drawing, in writing in an information, it connects with minus power. Consequently, the charge 
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pattern corresponding to a character or image information is given on a record-medium sheet, and the 
array status of a liquid crystal molecule will change, and the place with a charge will be in an optical cut 
off state (dark status), and is recorded by the record-medium sheet 1 in the information on a character or 
a picture image. This status is held, unless the voltage of reversed polarity is impressed, since liquid 
crystal is a ferroelectric liquid crystal with memory nature. 

[0067] (b) In drawing, in eliminating the written-in information, it connects to plus power the power 
impressed to a corona wire. Thereby, the plus charge of reversed polarity is given on the record-medium 
sheet 1, and the written-in information is eliminated. 

[0068] In this example, although the resolution of a record picture image is inferior compared with 
examples 1-4, since a photo conductor becomes unnecessary, it is effective in a miniaturization of 
equipment being attained. 

[0069] Moreover, if electron-beam-lithography equipment is used, since an electron can be irradiated as 
another application, there is an effect which gives a minus charge. 

[0070] Example 6 drawing 7 is drawing showing another example. In examples 1-5, a charge pattern is 
given to the front face of a record-medium sheet, and although the technique of writing in a character and 
a picture image is shown, according to the status, it may recorrect partially, The voltage impression pen 
46 by which the end was connected to the power which the polar change terminal 36 of a plus and minus 
attached is used. A record-medium sheet [ finishing / a record ] is placed on the base set to grounding 
potential, about the fraction eliminated first, a plus voltage or high-frequency voltage can be impressed, it 
can consider as the transparent status optically (deletion), and a minus voltage or a low frequency voltage 
can be impressed and written in after that. In addition, in drawing 7 , the power at the time of using the 
bipolar membrane of polymeric materials and a low-molecular-liquid-crystal material was shown as a 
record-medium sheet. When a record-medium sheet uses the bipolar membrane of a 
polymer-liquid-crystal material and a low-molecular-liquid-crystal material, a RF generator and low 
frequency power are used. 

[0071] Example 7 drawing 13 is drawing showing another example. Now, there is an active matrix 
formula using switching devices, such as a simple matrix formula and TFT (TFT), as a drive formula used 
for the liquid crystal display. 

[0072] In drawing 13 , 44a and 44b are transparent substrates, such as glass, and 45a and 45b are pixel 
electrodes. In the case of a simple matrix formula, the substrate in which this pixel electrode was formed 
on the front face is used. On the other hand, although not illustrated at drawing 13 in the case of an active 
matrix formula, a pixel electrode, a gate electrode line, a signal-electrode line, and TFT are formed on a 
substrate. 1 1 is a polarization film and 13 is the light source. 

[0073] Usually, in a liquid crystal display, two substrates are held at a fixed spacing and a thing is really 
which enclosed low-molecular liquid crystal between them used. However, in this example, by inserting 
the liquid crystal film 47 or the record-medium sheet 1 between two substrates, it considers as a sandwich 
structure 52 and image information is written in by the input from a keyboard 51 like a usual display after 
that. 

[0074] Generally, since there is a memory effect, even if it opens both substrates and it takes out the 
liquid crystal film 47 and the record-medium sheet 1, the written-in image information is held at the 
smectic liquid crystal which has a ferroelectricity. 

[0075] Moreover, what is necessary is just to perform same operation again, if it inserts between 
substrates, in rewriting a part of information or writing a new information in the whole surface. With high 
definition, when writing in at high speed, the active matrix formula which uses TFT is good. In addition, 
you may perform repeat writing and a deletion like a general liquid crystal display, without taking out the 
liquid crystal film 47. 

[0076] Example 8 drawing 14 is drawing showing another example. Since the present condition and the 
information which can be displayed on a display have a limit, while creating a document, when it is going 
to see the already created page, although it can display on a screen, two or more pages cannot be 
simultaneously seen by scrolling with a word processor etc. this example is the technique of solving this, 
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and arranges the monitor section which becomes the side of the image recording equipment shown in 
drawing 13 from the polarization film of two sheets, and the light source. The already created page is 
read from memory, such as a floppy, by the technique shown in the example 7, it can write in the liquid 
crystal film 47 or the record-medium sheet 1, and the information on two or more pages can be 
simultaneously seen by inserting this in the monitor sections 53a and 53b. 
[0077] 
[Table 2] 
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[0078] Table 2 performs the comparison with the recording device of this invention, the conventional 
liquid crystal display, and a LASER beam printer. It has the writing of the information which is the 
feature of a liquid crystal display, and the function of a deletion, and it turns out [ which it is called a form 
and a film in the record medium which is the feature of a printer / outstanding ] that it is dealt with and 
has a sex. That is, it is a new recording device with both the functions of a display and a printer. 
[0079] 

[Effect of the invention] According to this invention, there is the following effect. 
[0080] (1) A record-medium sheet is the thickness of 0. 1mm. It is the sheet of the plastics nature of a 
grade, and since the photoconduction layer material like before is not included, it can save also in the 
bright location and handling nature is good. 

[0081] (2) Rewriting of a character or image information and a deletion are possible for any number of 
times. 

[0082] (3) a character and image information ~ very — being highly minute (10-50 dots/(mm)) — it can 
keep on record and gradation representation is also possible 

[0083] (4) Since it is transparent, if it can be used as a display or a sheet for OHP and the record medium 
of the size with AO big size etc. is used, the application to a public notice etc. is possible. 
(5) Since there is memory nature, the written-in information can be held for a long period of time. 
[0084] (6) a part of written-in information — correction is also possible 
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